This paper examined mixed reality research published during 1994-17, on a series of bibliometric measures including growth rate, global share, citation impact, top countries, organizations and authors, preferred media of research communication and bibliographic characteristics of high cited papers. The study finds that mixed reality research registered faster (35.49%) growth, low citation impact averaged to (6.93) citations per paper, contributed too low share (0.03%) of its total research output in 24 years as highly cited papers. The USA, Japan, and Germany are seen as the world leaders in the subject, each had contributed at least 11% global publications share in 24 years. The mixed reality research is widely scattered across 68 countries with top most productive organizations and authors accounting for modest (23.35% and 16.56%) global publications share and modest (29.53% and 24.37%) global citation share respectively during the period.
Mixed reality, also sometimes referred to as hybrid reality or extended reality is the merging of real and virtual worlds to p r o d u c e n e w e n v i r o n m e n t s a n d visualizations where physical and digital objects co-exist and interact in real time. Mixed reality strives to place virtual objects in the real visual field and vice versa, blending the physical world with the digital world to unlock possibilities that until now were restricted to our imaginations. Mixed reality is the outcome of advancements in computer vision, graphical processing power, display technology, and input systems. Unlike Augmented Reality, MR integrates virtual objects into the real world in such a way that virtual objects respond to the visible surroundings. Put simply, virtual objects in MR behave as if they truly belong to the real world. Mixed Reality is one of the recent immersive technologies that go beyond displays to include environmental input, spatial sound, and location. Magic Leap and HoloLens are at the forefront of 1, 3 research developments in mixed reality .
Milgram & Kishinio had introduced the concept of virtuality continuum in 1994 extending from the physical world at one end of the continuum to digital world at the 2 other . The virtuality continuum comprises a range of technologies from Virtual Reality, Augmented Reality, to Augmented Virtuality that integrates digital content into the user's physical reality.
MR as an innovative technology can aid the transition between these stages. The enhancement of reality with integrated images allows us to perform tasks more easily, like a collaboration between people w h o a r e a t d i f f e r e n t l o c a t i o n s . Collaborative manufacturing, assembly tasks or education can be conducted remotely, even if the collaborators do not physically meet. MR as a research field has existed for almost five decades with applications in diverse domains, such as military applications, entertainment, t e c h n i c a l s u p p o r t a n d i n d u s t r y applications. Besides this, MR has found its way into a number of applications, evident in the arts and entertainment industries. However, MR is also branching out into the business, manufacturing and education worlds.
LITERATURE REVIEW
Mixed reality as a field of research has so far received very little attention in bibliometric studies literature. Rasimah, et al. identified t h e f a c t o r s t h a t d e t e r m i n e u s e r s ' 4 acceptance of mixed reality applications . A systematic literature review was carried out using a more rigorous and well-defined approach to reviewing research evidence as relevant to the study. Initially, 336 papers were retrieved by a manual search from six databases but eventually, only 26 primary studies were analyzed on 27 factors. Their findings revealed the four types of factors that can be used to examine the acceptance of MR: productivity-oriented; entertainment dimensions; user's personal background; and overall trends.
Besides, quite a few bibliometric studies had been carried out in related areas such as virtual world, virtual reality and augmented reality. Suen & Yang undertook a bibliometric analysis of virtual worlds-related materials using the SSCI 5 database published from 1991 through 2011 . They analyzed published output on measures such as authorship, patterns of international collaboration, journal, language, document type, research address, number of times cited, and reprint author's address. The authors also analyzed the growth and distribution pattern of literature as well as author productivity pattern in compliance with Lotka's Law. Zhang & Liu bibliometrically assessed global output (2921 articles) in virtual reality technology as indexed in SCI-Expanded 6 database during 1997-2009 . They concluded that the global output in the subject is growing steadily but in recent years research output by China is becoming more significant in size. Computer science and medicine are the main subject areas that have influenced virtual reality research. They observed that citations peak period is 3-4 years since the date of its publication in the subject. Billinghurst provided a brief overview of Augmented Reality research, analysed the global research output and identified leading countries, 7 organizations and authors in the subject . The author concluded that compared to the USA, publication output in AR research by top researchers is higher in China, Japan, Europe and Australia. Though universities doing AR research in such countries are relatively fewer, but the strength of top researchers in such universities is relatively larger. However, top researchers doing great research at institutions in the US and elsewhere is not small.
OBJECTIVES l
The growth and distribution of global research in the subject 
METHODOLOGY
The study used quantitative and qualitative bibliometric indicators to measure and analyze global publications in mixed reality research covering the period 1994-2017. The publications data for the study was sourced from the Scopus database (http://www.scopus.com). The search statement included "Keywords" tag and "Article Title" tag (as shown in the search string below) duly applied to "Mixed Reality" as the search term. Later the global search output from the database was refined to publication period 1994-2017. The above search statement was finalized as the main search string. The main search string was further restricted by country name in "country tag", and accordingly publication data on top 16 countries was derived one by one. The main search string was further refined, as per provisions provided in the Scopus database, to derive data on the distribution of publications output by subject, collaborating countries, author-wise, organization-wise and journal-wise, etc. The citations to publications were obtained from the date of publication till 27 July 2018 (the date of downloading the data). Significant keywords in the subject were determined and sorted in the decreasing order of their productivity. Fig 1) . The citation impact, of 2415 publications on mixed reality averaged to 6.93 citations per paper, which declined from 20.57 to 4.85 citations per paper during 1994-05 to 2006-17. Of the total publications output in the subject, 74.41% (1797) appeared as conference papers, 20.75% (501) as articles, 1.90% (46) as book chapters, 1.04% (25) as reviews, 0.70% (17) as conference reviews, 0.37% (9) as articles in press, 0.29% (7) as notes etc. Computers & Graphics (Pergamon) (9 papers), etc. during 1994-17 (Table 6 ).
Highly Cited Papers
Of the 2415 global papers on mixed reality research, only 8 reported 100 to 1282 citations each during 1994-17. 
CONCLUSION
Mixed reality characterizes convergence of immersive reality technologies arranged with the ultimate purpose to change and revolutionize our perception of virtual and real-world digital services. It has opened doorways to innovative pioneering applications in various fields including education, marketing, e-commerce, retail, engineering, entertainment, healthcare, oil and gas, etc. The study reveals that mixed reality, as a research subject, is still in its nascent, evolutionary stage. Despite registering a faster growth at 35% per annum in the 24 years, the body of mixed reality literature has remained small and limited to just 2415 global papers. The study finds that 13 of the top 15 research institutions in mixed reality research are based in the USA, Japan, and Germany. Besides, 11 of the top 15 authors in the subject are also based in these three countries alone. Besides these three countries account for above at least 11% of each global publications share in mixed reality research. Clearly the USA, Japan, and Germany are the world leaders in mixed reality technologies.
